A new monotypic genus of Theraphosidae is described from Colombia: Aguapanela Perafán & Cifuentes gen. nov. with only the type species Aguapanela arvi Perafán, Cifuentes & Estrada sp. nov., from Caldas and Medellin, Antioquia, Colombian Andes. The new genus differs from other theraphosid spiders mainly in the presence of stridulatory setae on the palps and legs I and II, together with the presence of type III and IV urticating setae. Males lack a tibial apophysis on leg I and have a simple palpal bulb with the subtegulum less extended than usual in Theraphosinae, elongated curved embolus, ventrally concave, and with two prolateral keels very flat and developed on the dorsal edge. The female spermathecae have two digitiform elongated and granulated seminal receptacles attached to a semicircular wide membranous base. We describe, diagnose and illustrate the new genus and give some biological remarks. Morphological, systematic and biogeographic aspects are discussed. Chromatographic and electrophoretic profiles of its venom are analyzed.
Introduction
Theraphosidae Thorell, 1869 are the most speciose family within the Mygalomorphae, with 975 species valid in 128 genera (World Spider Catalogue 2015) . These spiders are predominantly found in tropical and subtropical regions. The family is currently divided into 10-11 subfamilies (Guadanucci 2014) , of which 'Ischnocolinae', Aviculariinae and Theraphosinae occur in South America (Raven 1985; Guadanucci 2014) . 'Ischnocolinae' are small terrestrial theraphosids found widely distributed in the world (Guadanucci 2014) , Aviculariinae are typical arboreal tarantulas found in the tropical rainforest of the New World, but also in Africa and Asia (West et al. 2008) , while Theraphosinae are endemic to America, inhabiting tropical, subtropical and temperate regions. Theraphosinae are mainly terrestrial, living in burrows, other natural cavities or under rocks in a great variety of habitats, from sea level up to high Andean forests, with a few species reported in high mountainous areas (around 3000 meters above sea level(masl)).
Among the mountains surrounding the city of Medellin, Colombia, around 2400 masl, we discovered tarantulas that did not fit any known theraphosid genera. This taxon shares the main synapomorphies of Theraphosinae, but presents clear differences compared to other genera known. They have type III and IV urticating setae, but differ from all basal Theraphosinae with type IV urticating setae principally by the presence of stridulatory setae on the palps and legs I and II, and the morphology of the copulatory organs. Supported by these singular morphological characteristics, we propose a new monotypic Theraphosinae genus which is diagnosed, described and illustrated.
Morphological, systematic and biogeographic aspects are discussed, as well as a partial characterization of its venom.
Material and methods
Taxonomy. Male palpal organ keel terminology follows Bertani (2000) . Urticating setae terminology follows Cooke et al. (1972) and Bertani & Guadanucci (2013) . Number and disposition of spines are counted from the proximal third to the distal third (modified from Petrunkevitch 1925) . All measurements were taken using an ocular micrometer and are given in millimeters. Legs and palp measurements were taken in dorsal view along the central axis of the left-side limbs. Photographs were taken with an Amscope UCMOS digital camera adapted to a stereoscopic microscope with a MU300 lens, SEM with JEOL JSM-6490 LV. The geographic coordinates were referenced by GPS, Datum WGS84. The distribution map was produced using QGIS 2.2.0-Valmiera (http:// qgis.org/es/site/). The holotype is deposited in the ICN Arachnological Collection and paratypes in the Universidad de Antioquia at the Entomological Collection and the Serpentarium, stored in 70% EthOH.
Abbreviations: ALE = anterior lateral eyes; AME = anterior median eyes; D = dorsal; OQ = ocular quadrangle (including lateral eyes); P = prolateral; PI = prolateral inferior keel; PK = prolateral keels; PME = posterior median eyes; PMS = posterior median spinnerets; PLE = posterior lateral eyes; PLS = posterior lateral spinnerets; PS = prolateral superior keel; R = retrolateral; and V = ventral. ICN: Instituto de Ciencias Naturales, Universidad Nacional de Colombia, Bogotá; CEUA: Colección Entomológica, Universidad de Antioquia, Medellín; SUA: Serpentario, Universidad de Antioquia, Medellín.
Venom analysis. Chromatographic profile: 500 µg of whole venom was dissolved in 200 µl of solution A (0.1% TFA in water) and centrifuged at 2300 g. The supernatant was later applied to a reverse-phase RESTEK C18 column (250 x 4.6 mm), and fractionated by RP-HPLC using a Shimadzu Prominence chromatograph system with DAD detection. Based on Fernandez et al. (2010) and Estrada et al. (2013) , proteins were eluted using gradient of solution B (0.1% TFA in acetonitrile) as follows: 5% B for 5 min, 5-15% B over 10 min, 15-45% B over 60 min, and 45-70% B over 12 min at a flow rate of 1.0 ml/min. Peptide elution was monitored at 215 nm, and fractions were collected, lyophilized and stored until used.
Electrophoretic profile: Crude venom from female spiders was analyzed by sodium dodecyl sulfate polyacrylamide gel electrophoresis (1D SDS-PAGE) as suggested by Laemmli (1970) , on 12% gels, and stained with Coomassie blue R-250. Molecular weights were estimated using standard markers (Bio-Rad). Etymology. Aguapanela is a noun taken in apposition and refers to a non-alcoholic drink, traditionally from the northern Andes of South America, mostly popular in Colombia. Aguapanela literally means "panela water" that refers to a sweet tea-type drink made from evaporated sugarcane pulp.
Taxonomy
Diagnosis. Aguapanela gen. nov. differs from other theraphosid genera by the combined presence of plumose stridulatory setae on the coxae, trochanters and femora of legs I and II (Figs 1-12), and types III and IV urticating setae and also by the reduced number of labial cuspules (Fig. 15 ), the scopula is wide and divided only on tarsal IV, and scopula are absent on metatarsus IV. Males differ from those of other Theraphosinae by lacking a tibial apophysis on leg I (Figs 21-22) and having a palpal bulb with the subtegulum less extended than usual in Theraphosinae, an elongated curved embolus, ventrally concave, with two prolateral keels (PI and PS) very flat and developed on the dorsal edge (24) (25) . PI sub-apically truncated (Fig. 27 ). Females differ from those of other Theraphosinae by having spermathecae with two digitiform elongated and granulated seminal receptacles, distally wide and rounded, attached to a semicircular wide membranous base ( Fig. 16 ).
Composition. Known only from its type species, Aguapanela arvi sp. nov. Affinities. (See Table 1 ) Based on a phylogenetic hypothesis of Theraphosinae by Pérez-Miles et al. (1996) , Perafán (2010) and Bertani & Guadanucci (2013) , types I and IV urticating setae are synapomorphies for two distinct groups within the subfamily, with some reversions/homoplasies. The presence of type IV urticating setae on Aguapanela gen. nov. indicates a relationship with the basal group of Theraphosinae (Pérez-Miles et al. 1996; Perafán 2010) FIGURES 1-6. Aguapanela arvi sp. nov. stridulatory setae, leg I. 1-4. prolateral view, plumose stridulatory setae. 1. Coxa, trochanter and femur. 2. Coxa. 3. Femur. 4. Detail of plumose stridulatory setae. 5. Zoom of stridulatory setae. 6. retrolateral view, coxa, thorns stridulatory setae (indicated by the black arrow) and plumose setae (indicated by the white arrow).
FIGURES 7-12. Aguapanela arvi sp. nov. stridulatory setae. 7-10. Leg II, prolateral view, plumose stridulatory setae. 7. Coxa, trochanter and femur. 8. Femur. 9. Coxa, box shows plumose setae. 10. trochanter. 11-12. Palp, retrolateral view. 11. trochanter. 12. Coxa, box shows plumose and thorns stridulatory setae.
The male palpal bulb of Aguapanela gen. nov. is similar to that in one of the internal clades of the basal group of Theraphosinae proposed by Perafán (2010) , including Bumba, Phrixotrichus and Euathlus; untwisted embolus with a curvature forming a ventral concavity and prolateral keels developed on the dorsal edge of the embolus. Aguapanela gen. nov. could be placed within this clade. In contrast, the other internal clade, along with Agnostopelma and Munduruku, has an embolus straight or with a hard or soft twist on its axis, which generates a dorsal concavity and prolateral keels developed on prolateral side and ventral edge. Another distinctive character shared with some genera of the basal group of Theraphosinae is the reduced number of labial cuspules, present in Agnostopelma, Bumba, Magulla, Melloleitaoina, Phrixotrichus, Tmesiphantes and some Euathlus species.
The absence of a male tibial apophysis, underdeveloped prolateral keels and the general morphology of the spermathecae, with two divergent digitiform receptacles, is reminiscent of Agnostopelma. However, it differs by the presence of scopula on tarsus IV (absent in Agnostopelma), stridulatory setae on legs I and II, the general morphology of the male palpal bulb, female with normal tarsal (very short in Agnostopelma), and spermathecae with seminal receptacles attached to a semicircular wide membranous base.
Description. See description of the type species.
Distribution. Central Cordillera of the Colombian Andes, Antioquia Department, Medellin (Corregimientos San Cristobal and Santa Elena) and Caldas cities, between 2100 and 2400 masl ( Fig. 28 ). Description. Male (holotype ICN-Ar 7914) ( Fig. 29 ). Total length, not including chelicerae or spinnerets 27; including chelicerae 30.2. Carapace length 13.8, width 13.5. Abdomen length 12.2. PLS: basal length 2.1, medial 1.9, distal 1.8. PMS length 1.7. Anterior eye row slightly procurved, posterior slightly recurved. Eyes sizes and interspaces: AME 0.3, ALE 0.53, PME 0.33, PLE 0.47, AME-AME 0.47, AME-ALE 0.13, ALE-ALE 1.23, PME-PME 1.1, PME-PLE 0.07, PLE-PLE 1.5, AME-PME 0.23, ALE-PLE 0.27. OQ elevated, sub-rectangular, surrounded by black setae, length 1.56, width 2.13, clypeus 0.06. Fovea transverse deep, straight, width 3.2. Cephalic area slightly raised, thoracic striae conspicuous with black setae (Fig. 14) . Basal segment of chelicerae with 11 well-developed teeth on furrow promargin and 6/8 (left/right) small teeth on proximal area of furrow; intercheliceral tumescense absent. Labium trapezoidal, length 1.63, width 2.7, with 8 cuspules (Fig. 15 ). Maxillae sub-rectangular, with 46/79 (left/right) cuspules restricted to proximal prolateral angle (Fig. 13 ). Labio-sternal junction wide in middle (Fig. 13) . Sternum length 5.4, width 5.8, with 3 pairs of sigilla. Sigilla oval, anterior pair smaller, posterior pair larger, separated from margin by their diameter (Fig. 13 ). Tarsal scopula: I-IV densely scopulated; I and II entire; III entire but with few dispersed longer conical setae; IV divided by medial strip of longer conical setae. Paired claws with teeth on proximal half and central axis: I, 1 tooth; II, 3 teeth; III and IV, 4 teeth. Metatarsal scopula extent: I and II scopulate on distal 1/3; III less than distal 1/4; IV not scopulate. Palpal tibia elongate with long spines (Fig. 23) . Metatarsus I straight. Tibia I without apophysis (Figs 21-22 ). Stridulatory setae (Figs 1-12) : plumose setae on prolateral coxae I-II, trochanters I--II, femora I-II and retrolateral palpal coxa and trochanter, very few; thorns setae on retrolateral maxilla and coxa I. Stridulatory setae thicker on coxae, thinner on trochanter and smaller on femur; femur I extended proximal half, II proximal 1/3. Urticating setae: type III and IV present, and urticating setae of intermediate length and morphology between III and IV; type III located lateral of urticating setae patch and type IV on medial. Cymbium bilobed. Palpal bulb (24) (25) (26) (27) : subcylindrical, subtegulum less extended than usual in Theraphosinae, elongated curved embolus, ventrally concave, with two prolateral keels (PI and PS) very flat and developed on dorsal edge, PI sub-apically truncated. Colour (in vivo): cephalothorax, abdomen and legs black, femur darker; legs with reddish long setae. Abdomen ornamented with red long setae and dark patch of urticating setae. Spination (proximal to distal): femur: palp: 0V, 0D, 0-0-1P, 0R; I: 0V, 0D, 0-0-2P, 0R; II: 0V, 0D, 0-0-2P, 0R; III 0V, 0D, 0-0-1P, 0-0-1R; IV: 0V, 0D, 0-0-1P, 0-0-2R. Patella: palp: 0V, 0D, 0P, 0R; I: 0V, 0D, 0-1-0P, 0R; II: 0V, 0D, 0-1-0P, 0R; III: 0V, 0D, 0-1-0P, 0R; IV: 0V, 0D, 0P, 0R. Tibia: palp: 0-2-2V, 0D, 1-4-1P, 0R; I: 2-4-6V, 0D, 0-2-2P, 1-3-3R; II: 3-2-2V, 0D , 0-3-3P, 0-3-2R; III: 1-2-4V, 0D, 0-4-1P, 0-3-1R; IV: 0-3-4V, 0D, 0-4-1P, 1-4-2R. Metatarsus: I: 0-6-5V, 0D, 1-1-2P, 1-1-1R; II: 0-5-3V, 0D, 1-3-2P, 1-1-1R; III: 2-4-5V, 0-0-1D, 1-4-3P, 1-3-4R; IV: 2-9-10V, 0D, 0-3-4P, 1-3-4R. Tarsus: palp and legs: 0. Legs and palpal segments lengths in Table 2 .
Aguapanela arvi
Female (allotype ICN-Ar 7915) (Fig. 30) . Total length, not including chelicerae or spinnerets 28.5; including chelicerae 33. Carapace length 13.4, width 12.8. Abdomen length 14.6. PLS: basal length 2.4, medial 1.45, distal 1.8. PMS length 1.25. Anterior eye row procurved; posterior, slightly recurved. Eyes sizes and interspaces: AME 0.43, ALE 0.5, PME 0.43, PLE 0.46, AME-AME 0.37, AME-ALE 0.2, ALE-ALE 1.13, PME-PME 1.07, PME-PLE 0.07, PLE-PLE 1.43, AME-PME 0.1, ALE-PLE 0.3. OQ elevated sub-rectangular, surrounded by black setae, less than in male, length 1.97, width 2.1, clypeus 0.3. Fovea transverse deep, straight, width 3.15. Cephalic area slightly raised, thoracic striae conspicuous, less than in male, with black setae. Basal segments of chelicerae with 9/10 (left/right) well-developed teeth on furrow promargin and 10/8 (left/right) small teeth on proximal area of furrow, intercheliceral tumescense absent. Labium trapezoidal, length 2.2, width 3.4, with 2 cuspules. Maxillae sub-rectangular, with 71/74 (left/right) cuspules restricted on proximal prolateral angle. Labio-sternal junction narrow in middle. Sternum length 5.3, width 5.6, with 3 pairs of sigilla. Sigilla oval, anterior pair smaller, posterior pair larger, anterior pairs separated from margin by their diameter, posterior pair separated from margin slightly more than their diameter. Tarsal scopula: palp and I-IV densely scopulated; palp and legs I-II entire but with few dispersed longer conical setae; III divided by narrow line of longer conical setae; IV divided by wide medial stripe of longer conical setae. Paired claws: palp and legs I-II without teeth; III and IV with 3 teeth on proximal 1/3 and central axis. Metatarsal scopula extent: I scopulate on distal half; II distal 1/3; III less than distal 1/4; IV not scopulate. Stridulatory setae: as in male, but less dense. Urticating setae: as male. Spermathecae with two digitiform, elongated and granulated seminal receptacles, rounded and wide distally, attached to semicircular, wide membranous base (Fig. 16 ). Colour (in vivo): as in male, but abdomen with red long setae abundant laterally. Spination (proximal to distal). femur: palp: 0V, 0D, 0-0-1P, 0R; I: 0V, 0D, 0-0-1P, 0R; II: 0V, 0D, 0-0-1P, 0R; III: 0V, 0D, 0-0-1P, 0R; IV: 0V, 0D, 0P, 0-0-1R. Patella: palp: 0V, 0D, 0P, 0R; I: 0V, 0D, 0P, 0R; II: 0V, 0D, 0P, 0R; III: 0V, 0D, 0-1-0P, 0R; IV: 0V, 0D, 0P, 0R. Tibia: palp: 0-2-3V, 0D, 0-1-0P, 0R; I: 0-1-2V, 0D, 0P, 0R; II: 0-1-3V, 0D, 0-2-0P, 0R; III: 0-1-2V, 0D, 0-0-1P, 0-1-1R; IV: 0-1-2V, 0D, 0-1-1P, 0-2-1R. Metatarsus: I: 0-3-4V, 0D, 0P, 0R; II: 0-4-3V, 0D, 0-1-1P, 0R; III: 0-6-5V, 0D, 2-2-2P, 0-1-1R; IV: 0-14-6V, 0D, 0-1-2P, 0-2-1R. Legs and palpal segments lengths in Table 2 . Distribution. See distribution of the genus. Natural history. These tarantulas were found in high Andean forests and were also frequently observed inside dwellings and walking on city roads near these forests (SE personal observations). Based on data collections, there are reports of males captured in March, July and October. We captured some specimens in October inside caves on small crags located on the edge of a footpath from Piedras Blancas Ecological Park, Santa Elena, Medellín (Fig.  29) . Concurrently, on that occasion, we also observed both females and males walking at night on the footpath and crags of the Park.
Piedras Blancas Ecological Park, the type locality of Aguapanela arvi, is a place with high diversity of Mygalomorphae. This forest reserve surrounds the Piedras Blancas dam and it is located in an area of recovering native cloud forest. A review of the material deposited in the MEUA allowed us to report the presence of 6 of the 8 families found in Colombia in this Ecological Park. In addition to Aguapanela, we identified Hapalopus sp., Ami sp. and Ischnocolinae species (Theraphosidae), Melloina sp. and Paratropis sp. Defensive behavior: Aguapanela arvi exhibits a conspicuous and stereotyped defensive behavior, more frequent and intense in juveniles and females. Individuals strongly raise the cephalothorax, palps and anterior legs, often beyond the vertical axis, and open the fangs (Figs 32-33 ), from which a drop of venom emerges in some cases (Fig. 33) .
Venom. RP-HPLC chromatographic profile of venom from Aguapanela arvi (Fig. 34) indicates that it is moderately rich in polar compounds since most of peaks eluted at ≤30% of acetonitrile. However, other hydrophobic compounds elute above 35% acetonitrile. The electrophoretic profile (Fig. 35) indicates the presence of many compounds with a molecular mass below 14 kDa, consistent with the RP-HPLC chromatographic profile of the venom. A strong band is also observed between 31 kDa and 45 kDa. 
Discussion
In Theraphosidae, stridulatory setae have been widely used in systematics; many theraphosid taxa are characterized by the type and/or position of their stridulatory organs (Pocock 1897 (Pocock , 1899 Simon 1903; Raven 1985; Pérez-Miles et al. 1996; Schmidt 1999 Schmidt , 2000 Bertani et al. 2008) . The stridulatory setae in this new genus also exhibit a very unusual condition. Aguapanela has a wide stridulatory setal area, with plumose setae on coxae, trochanters and femora of legs I and II, only similar to Theraphosa blondi (Latreille 1804) (Marshall et al. 1995) . The morphological differences between Aguapanela and Theraphosa are very clear, mainly, in the palpal bulb and spermathecae. Other Theraphosinae genera that have stridulatory plumose setae on the first appendages between the coxae and/or trochanters of the palps and first legs are Citharacantus Pocock 1901, Grammostola, Acanthoscurria Ausserer 1871, Phormictopus Pocock 1901, Cyrtopholis Simon 1892 and Sphaerobothria Karsch 1879.
Two functions have been proposed for spider stridulation: defense and sexual communication (Legendre 1963; Uetz & Stratton 1982) . The evidence thus far suggests that, in theraphosine spiders, the stridulatory setae perform solely a defensive role within a behavioral deployment (Marshal et al. 1995; Pérez-Miles et al. 2005; ). In the case of Theraphosa blondi, Marshall et al. (1995) suggested stridulation as an acoustic aposematism, since the spider produces sound and sheds urticating setae during defensive behavior. Pérez-Miles et al. (2005) tested the role of stridulatory setae on Acanthoscurria suina Pocock 1903 and determined that these setae act as part of a defensive behavior. They suggest that the defensive movements of the tarantula are compatible with the hypothesis of defensive stridulation because the involved appendices could rub together. A. suina has a defensive behavioral deployment similar to Aguapanela arvi described above. Based on the position of the stridulatory setae and the defensive movements coupled with the evidence for Theraphosinae, we suggest that the stridulatory setae on Aguapanela arvi are likely to play a defensive role, participating in the defensive behavioral deployment.
Theraphosid spiders are rare in the Andean highlands. Most Euathlus species are distributed on the Chilean Andes around 3000 masl (Perafan & Pérez-Miles 2014) . Cyriocosmus has been reported in Peru, between 2200 and 3000 masl (Pérez-Miles & Weinmann 2009 ). Cyclosternum Ausserer 1871 and Agnostopelma have been described in the northern region of the Andes; both are also around 3000 masl, the first one found in Colombia and Ecuador, and the second one known only from Colombia. We have additional evidence based on reviews of collections of new species from Colombia of Ami Pérez-Miles 2008 and Hapalopus Ausserer 1875 (Theraphosinae) around 2500 masl, and Catumiri Guadanucci 2004 and Holothele Karsch 1879 (Ischnocolinae) around 3000 masl. A specimen of Paratropis Simon 1889 (Paratropididae) is the highest record we know for Mygalomorphae in South America, distributed at 4000 masl, from Laguna Verde, Volcan Azufral, Nariño, Colombia. Aguapanela thus represents the second genus from Colombia described above 2000 masl, and Aguapanela arvi as one of the few Theraphosidae species that inhabits the Andean highlands.
Aguapanela arvi represents the northernmost record of tarantulas with urticating setae type IV, including species known only from South America. Aguapanela shares this record with Agnostopelma, both from the Colombian Andes. The first is distributed over the central cordillera and the second over the eastern cordillera. The other genera of basal group Theraphosinae, characterized by present urticating setae type IV, are distributed from the Brazilian Amazon to some southern regions of the Argentine and Chilean Andes.
Colombian theraphosid venom has not been deeply studied. Estrada et al. (2013) partially described the composition of the venom of Pamphobeteus aff. nigricolor. Aguapanela arvi venom has a very different chromatographic and electrophoretic profile compared to the venom of other theraphosids, including the south American tarantulas Grammostola, Acanthoscurria and Pamphobeteus (Clement et al. 2007; Ono et al. 2011; Mourão et al. 2013; Estrada et al. 2013) . The chromatographic profile of Aguapanela arvi venom shows that most compounds elute below 30% acetonitrile. In contrast, for most theraphosid venoms, an important group of highly polar compounds elute below 20% acetonitrile, and most of the less polar compounds elute above 30% acetonitrile, as reported for Pamphobeteus by Estrada et al. (2013) . Low molecular mass compounds are commonly observed in the electrophoretic profile of Araneae venoms (Nicholson 2006; Gentz et al. 2009 ). The presence of high molecular mass compounds, such as those observed between 31 and 45 kDa, is less common, and their identity needs to be determined. These compounds could correspond to enzymes involved in toxin production, as proposed by Gentz et al. (2009) . Although a complete peptide mass fingerprint would be required to describe all the molecular masses in the venom, the electrophoretic profile provides a general idea of the types of compounds found in this new theraphosid spider.
